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APPENDIX A 
Pending Claims i 

1. A system for detecting the level of liquid in ai 
vessel, comprising: 
a detector assembly including 
a thermally conductive substrate, 

a heater mounted on sa.id eubstirace Hucii that said heater ip 

h 

thermally coupled to the interior of the vessel i,. saidf 

.j> 

heater being able to be actuated to add heat to| the | 
surface of the substrate thermally coupled to the J 
interior of the vessel, and | 

a sensor mounted on said substrate in proximity to sjaid I 
heater such that discrete elevations of the interior | 
of the vessel are thermally coupled to corresponding f 
longitudinal portions of said sensor to generatie an | 
electrical signal defining a temperature eignali, said| 
correspondence being incrementally continuous such | 
that the elevations corresponding to said portions of| 
said sensor increase from one to the other of tihe encfe?! 
of said sensor, said sensor being able to be actuateq^ 
to detect the temperature in the vessel in proximity ■ 
to the sensor indicative of the temperature det^ected * 
by said sensor, said sensor having a vertical i ? 
dimension sufficiently large such that said 
temperature signal will vary in proportion to said f 
longitudinal portion of said sensor thermally coupled 
to the liquid; | 

a processor electrically connected to said sensor fdr ^ 
receiving said temperature signal after actuation of f 
said heater, said processor being programmed to use | 
said temperature signal to calculate the elevatiion o4 
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the upper surface of the liquid in the vessel thereby 
to generate an electrical signal defining an elevatio||| 
signal indicative of the elevation of the liquid ^PPe|| 
surface relative to the lower end of said sensor; || 

an interface electrically connected to said processor for ^^^1 

i . "|i 

receiving said elevation signal for use as the basis j|| 
for communicating to the user the elevatxon of the |.^| 



liquid upper surface; cmd i i|i 

a power supply electrically connected to said heateri, || 

sensor, processor, and interface, and wherein sjaid p| 

sensor comprises a variable resistance means whterein ^jj 

the resistance to electrical conductivity of said ]^ 
sensor varies in proportion to the temperature ; 

detected by it, said temperature signal being qf a |jj 

magnitude proportional to the magnitude of the : ^|| 

resistance, said programming of said processor \ n| 

comprising using said temperature signal to measure ^f; 
said resistance of said sensor, said programmirig 
further comprising using said resistance to calculat€|J 
the elevation of the upper surface of the liquiid. 



a; 



m 



2. A system as set forth in claim 1, wherein said; 
longitudinal portions of said sensor define a longitudinal|lj 
axis of said sensor having a vertical orientation. ; ii\ 



3. A system as set forth in claim 1, wherein said i lower || 
end of said sensor is positioned above the lower ini^er 
surface of the vessel by a vertical clearance, said 
processor being programmed further to interpret the 
elevation signal to be indicative of the elevation of the ||| 
liquid upper surface relative to the lower end of s4id 
sensor and of said vertical clearance such that said 
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interface communicates to the user the elevation of the 
liquid upper surface relative to the lower inner surtace o 
the vessel. I 



I- 



9. A system as set forth in claim 1, wherein said heater^ 
is constituted by said sensor. ; | 



r\ ^ — mm m n 4- ^ ^ -v 4- V» 

LU. t\ OV&Udll CIO j_wa- UiA 



uTVia-K'OTTi or* S r1 ici <=» n n 1 



is disposed in the interior of the vessel. 



11. A system for detecting the level of liquid in a| 
vessel, comprising: \ 

a detector assembly including a thermally conductive 

i 

substrate, 

a heater mounted on said substrate such that said heater 

thermally coupled to the interior of the vessel! , saic| 

i * 

heater being able to be actuated to add heat to the 
surface of the substrate thermally coupled to the 
interior of the vessel, and i 
upper, intermediate and lower sensors mounted on saiid 
substrate in proximity to said heater, said upper 
sensor being. at a higher elevation relative to jsaid 
lower sensor, said intermediate sensor being at an 
elevation between said upper and lower sensors,; said | 
upper and lower sensors being thermally couplec| to tm^ 
interior of the vessel to detect the temperature 
therein in proximity to said upper and lower sensors ,| 
said upper and lower sensors being able to be 4<=^tuat4 
to generate respective electrical signals each j i 
defining a temperature signal indicative of sa:^*^ | 
temperatures detected by said upper and lower sensor^ 
said intermediate sensor being mounted on said: '? 
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substrate such that discrete elevations of the 
interior of the vessel are thermally coupled to 
corresponding longitudinal portions of said 
intermediate sensor to detect the temperature in the 
vessel in proximity to the sensor, said corresppndencg; 
being incrementally continuous such that the 
elevations corresponding to said portions of salid fV, 

A -r^f- r^-y^mt^ri -i a 4- a i=i.y^ a r^-r* i Ki ■K'^i a a ^ -firrwn r^no t" r> ths Other Oft*' 

^ 4. A \^ A. % i t WwAr W Wv-J-iWi-fj- wwf.h'o^ ^ ' : ? ^ : 

the ends of said intermediate sensor, said |[; 
intermediate sensor being able to be actuated to p 



qenerate an electrical signal defining a temperiature 
signal indicative of the temperature detected b|y said|^| 
intermediate sensor, said intermediate sensor hjaving ^| 
vertical dimension sufficiently large such thatj said fji 
temperature signal will vary in proportion to sjaid 

longitudinal portion of said intermediate sensor ?| 

■ U' 

thermally coupled to the liquid; 'i^i 
a processor electrically connected to each of said sfensors^fj 
for receiving said temperature signals after ac|tuatio||| 
of said heater, said processor being programmed; to us|| 
said temperature signals to calculate the elevation o|j 
the upper surface of the liquid in the vessel thereby|| 
to generate an electrical signal defining an elievatio|^f! 
signal indicative of the elevation of the liquid uppe^i 
surface; ||| 
an interface electrically connected to said processor for |f? 

i ||i 

receiving said elevation signal for use as the basis |i| 



for communicating to the user the elevation of the 
liquid upper surface; and 
a power supply electrically connected to said heater;, 
intermediate sensor, lower sensor, upper sensor;, 
processor, and interface, and 
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wherein said sensor comprises a potentiometer wherei^i the 
. resistance to electrical conductivity of said sensor 
varies in proportion to the temperature detected by 
it, said temperature signal being equal to said| 
resistance, said programming of said processor | 
comprising using said temperature signal to measure 
said resistance of said sensor, said programming 
further comprising using said resistance to calculate 
the elevation of the liquid upper surface, i 

i 

12, A system as set forth in claim 11, wherein saidj 
processor comprises an electronic microprocessor. 



13. A system for detecting the level of liquid in a; 
vessel, comprising: ; 
a detector assembly including a thermally conductive: 

substrate; j i 

a heater mounted on said substrate such that the heater i^ 

thermally coupled to the interior of the vessel, the I 

\ ■ '^i 

heater being able to be actuated to add heat tq the • 
surface of the substrate thermally coupled to the ^ 
interior of the vessel; j \ 

an elongated electrical resistance-type sensor mountied on | 
the substrate in proximity to said heater such ; that | 
discrete elevations of the interior of the vessel ar^ 
thermally coupled to corresponding longitudinal 

nortions of the sensor to generate electrical 4ignal | 

*" , 'it 

defining a temperature signal at various elevations :| 
the vessel, the longitudinal portions being \ 
incrementally continuous such that the elevations 
corresponding to the longitudinal portions inc^-ease 
along a length of the sensor, the sensor being I able 
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be actuated to detect the temperature in the ve;ssel d(k 
discrete elevations of the interior of the vessel at |J| 
elevations where liquids in the vessel are therjmally 
coupled to the liquid; 

a processor electrically connected to the sensor foi^ 'iji 
receiving the temperature signal after actuation of (;|| 
said heater, the processor being progranuned to ;use th|| 
temperature signal to calculate the elevation pf the ^1', 
upper surface of the liquid in the vessel to generat^| 
a further electrical signal defining an elevation ?li 
signal indicative of the elevation of the upper 
surface of the liquid; and ^| 

an interface electrically connected to said processor for 

receiving said elevation signal to communicate to th#|; 
user the elevation of the upper surface of the iliquic|| 

14, The system of claim 13 wherein a power supply xs ||| 
electrically connected to the heater, sensor, processor, |j| 
and interface, and wherein said sensor comprises a variab]j| 
resistance means wherein the resistance to electrical ^\ 
conductivity of the sensor varies in proportion to tihe ||| 



V-Fi 



^1 



temperature detected by it, the temperature signal being <^f 
a magnitude proportional to the magnitude of the 
resistance, the programming of said processor comprising 
using the temperature signal to measure said resistance oQ[i 
the sensor, the programming further comprising using the ^:^| 
resistance to calculate to calculate the elevation of the |p 
liquid upper surface of. the liquid. I III 

: III 

i 

15, The system of claim 1 wherein the variable resistancef; 
means is a potentiometer. ; 5?| 
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16. A method of detecting the level of liquid in a yeesel|| 



comprising : 

providing a thermally conductive substrate to the 

interior of a vessel to contain a liquid, : 

mounting a heater to the substrate such that the heater is|i 
thermally coupled to the interior of the vessel!, the ||; 
heater being able to be actuated to add heat to; the ||j 

. Hi 

surface of the substrate thermal ly coupled to t^xe gji 
interior of the vessel; 



mounting an elongated electrical resistance -type senisor 



4i 

m 



thMi 

substrate in proximity to the a heater mounted on aaia 
substrate such that the heater is thermally coi^led t||j 
the interior of the vessel, the heater being able to ||| 
be actuated to add heat to the surface of the j|| 
substrate thermally coupled to the interior of ;the ^ 

i Ml 

vessel; ; 

electrically connecting a processor to the sensor for 

receiving the temperature signal after actuatidn of 
said heater, the processor being programmed to ;use tt|| 
temperature signal to calculate the elevation of the ||i 
upper surface of the liquid in the vessel to generat^|! 
a further electrical signal defining an elevation |v| 
signal indicative of the elevation of the upper |ij 
surface of the liquid; and M 

electrically connecting and interface to the processor fo2|| 
to communicate to the user the elevation of the uppeijli 
surface of the liquid. ; (| 

. m 

17. The method of claim 16 wherein a power supply is u; 
electrically connected to the heater, sensor, processor, 
and interface, and wherein said sensor comprises a variab:||i 
resistance means wherein the resistance to electrical ||i 

\ |l! 
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conductivity of the sensor varies in proportion to the ||; 
temperature detected by it, the temperature signal being o|| 
a magnitude proportional to the magnitude of the 



resistance, the programming of said processor comprijging |{i 
using the temperature signal to measure said resistance of^|; 



the sensor, the programming further comprising using; the 
resistance to calculate to calculate the elevation oif the ||; 
liquid upper siixilcitjt; of the liquid. 
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